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(57)Abstract: 

PROBLEM TO BE SOLVED: To reliably detect the pick up 
error of conductive balls when the balls in a feeder are picked 
up by vacuum to suction holes at the lower face of a vacuum 
head and mounted on a work. 

SOLUTION: With moving a vacuum head 1 1 to a substrate, a 
light is irradiated on the head 1 1 from a light source 40. If an 
optical sensor 35 detects the leaking light, some suction hole 
33 has not sucked the ball and this is judged to be a pick up 
error. The light passing near the inner wall 31a of the head 1 1 
is reflected at a light reflective part a of the inner wall 31a 
toward a collector element 34 and applied to the sensor 35. 
Thus the pick up error of the suction holes 33 near the inner 
wall 31a can be reliably detected. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. Tills document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] It is the loading equipment of the conductive ball which vacuum adsorption is carried out, 
and it takes up to a hole, and is carried in a work, the adsorption formed in the inferior surface of 
tongue of an adsorption head in the conductive ball with which the feed zone of a conductive ball was ^ 
equipped — with a photosensor in the upper part of the aforementioned adsorption head [ two or 
more ] while the condensing element which condenses to this photosensor is prepared — the paries 
medialis orbitae of the aforementioned adsorption head — the aforementioned adsorption — the 
loading equipment of the conductive ball characterized by preparing the reflective section in which 
the light which ****ed from the hole is reflected toward the aforementioned condensing element 
[Claim 2] It is the loading technique of the conductive ball which vacuum adsorption is carried out, 
and it takes up to a hole, and is carried in a work, the adsorption formed in the inferior surface of 
tongue of an adsorption head in the conductive ball with which the feed zone of a conductive ball was 
equipped — [ two or more ] While the aforementioned adsorption head takes up the conductive ball 
with which the aforementioned feed zone was equipped and carries out migration loading to the 
aforementioned work It is made to reflect toward the condensing element prepared above the hole, 
the aforementioned inferior surface of tongue — going — the light source to light — irradiating — 
the aforementioned adsorption — the reflective section in which **** from a hole was prepared by 
the paries medialis orbitae of the aforementioned adsorption head — the aforementioned adsorption 
— The loading technique of the conductive ball which furthermore condenses by this condensing \ 
element, is made to carry out incidence to a photosensor, and is characterized by detecting a pickup \ i 
mistake. ^,1 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading equipment and 
the loading technique of a conductive ball of carrying out vacuum adsorption of the conductive ball by 
the adsorption head, and carrying it in a work. 
[0002] 

[Prior art] Carrying a conductive ball in the front face of works, such as a chip and a substrate, and 
manufacturing the work with a bump is known. Moreover, the technique using an adsorption head as 
technique of carrying a conductive ball in a work is learned, the adsorption formed in the inferior 
surface of tongue of an adsorption head in the conductive ball with which the container etc. was 
equipped with this technique — it is the technique of carrying out vacuum adsorption, taking up to a 
hole, and carrying out migration loading at a work [ much ] 

[0003] however, such an adsorption head — all adsorption — it does not restrict that vacuum 
adsorption of the conductive ball is carried out, and it can be taken up to a hole, but is easy to 
generate a pickup mistake then, these people — the point — **** — how a pickup mistake is easily 
detectable was proposed (publication-number 97218 [ eight to ] official report) especially this 
technique is shown in the drawing 2 — as — adsorption of the inferior surface of tongue of a pickup 
head (adsorption head) — the adsorption which ****ed by reflecting **** from a hole in the direction 
of a photosensor by the mirror in which it was prepared by the upper part of a pickup head, and 
detecting this light by the photosensor — it detects to a hole that vacuum adsorption of the 
conductive ball is not carried out 
[0004] 

[Object of the Invention] the inclination which miniaturizes a conductive ball in recent years — it is - 
- this — following — adsorption — the aperture of a hole is also small gradually for this reason, 
adsorption — ****** from a hole has also decreased and there was a trouble of being hard to detect 
**** by the photosensor certainly, with the above-mentioned conventional configuration 
[0005] therefore, this invention — adsorption of an adsorption head — it aims at offering the loading 
equipment and the loading technique of a conductive ball that **** from a hole is detected certainly 
and a pickup mistake of a conductive ball can be detected 
[0006] 

[The means for solving a technical problem] It is the loading equipment of the conductive ball which 
vacuum adsorption is carried out, and it takes up to a hole, and is carried in a work, the adsorption 
formed in the inferior surface of tongue of an adsorption head in the conductive ball with which the 
feed zone of a conductive ball was equipped with invention of a claim 1 — [ two or more ] while the 
condensing element which condenses to a photosensor and this photosensor is prepared in the upper 
part of the aforementioned adsorption head — the paries medialis orbitae of the aforementioned 
adsorption head — the aforementioned adsorption — the reflective section in which the light which 
****ed from the hole is reflected toward the aforementioned condensing element was prepared 
[0007] It is the loading technique of the conductive ball which vacuum adsorption is carried out, and it 
takes up to a hole, and is carried in a work, the adsorption formed in the inferior surface of tongue of 
an adsorption head in the conductive ball with which the feed zone of a conductive ball was equipped 
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with invention of a claim 2 — [ two or more ] While the aforementioned adsorption head takes up the 
conductive ball with which the aforementioned feed zone was equipped and carries out migration 
loading to the aforementioned work It is made to reflect toward the condensing element prepared 
above the hole, the aforementioned inferior surface of tongue — going — the light source to light — 
irradiating — the aforementioned adsorption — the reflective section in which **** from a hole was 
prepared by the paries medialis orbitae of the aforementioned adsorption head — the aforementioned 
adsorption — Furthermore, it condenses by this condensing element, incidence is carried out to a 
photosensor, and the pickup mistake was detected. 
[0008] 

[Gestalt of implementation of invention] according to this invention of claims 1 and 2 — adsorption - 

- incidence of the **** from a hole is carried out to a photosensor, and a pickup mistake can be 
detected the adsorption near the paries medialis orbitae which especially seldom [ fully ] carries out 
incidence to a photosensor — incidence of the **** from a hole can be effectively carried out to a 
photosensor by making it reflect toward a condensing element by the reflective section 

[0009] Next, the gestalt of 1 enforcement of this invention is explained with reference to a drawing. 
Drawing 1 is the side elevation of the loading equipment of the conductive ball of the gestalt of 1 
enforcement of this invention, and drawing 2 is the cross section of this adsorption head. 
[0010] First, with reference to drawing 1 . the whole loading equipment structure of a conductive ball 
is explained. In drawing 1 ,11 is an adsorption head. This adsorption head 1 1 is held at the block 12. 
The guide rail 14 prepared in the front face of a bracket 13 is equipped with the block 12 free 
[ vertical movement ], The nut 15 is formed in the block 12 in one, and the feed screw 16 
perpendicular to a nut 15 is ****ing. Therefore, if a motor 17 carries out a right reverse drive and a 
feed screw 15 carries out a right reverse rotation, the adsorption head 11 will be guided at a guide rail 
1 4, and will move up and down. 

[001 1] The nut (not shown) prepared in the tooth back of a bracket 13 is ****ed to the level feed 
screw 18. 19 is the hold table of a feed screw 18. Therefore, if a motor 20 carries out a right reverse 
drive, the right reverse rotation of the feed screw 18 will be carried out, and the horizontal 
displacement of the adsorption head 11 held at the bracket 13 is carried out to longitudinal direction. 
The adsorption head 1 1 is connected to the pneumatic-pressure unit 9 through the tube 8. 
[0012] Down the move way of the adsorption head 11, the feed zone 21 of the conductive ball 1 is 
formed. This feed zone 21 consists of a container, and is supported by the box 22. Many pores 23 arje 
formed in the pars basilaris ossis occipitalis of a feed zone 21. The box 22 is laid in the pedestal 24 
and the gas blow-off machine 25 is installed in the interior of a pedestal 24. Gases, such as air which 
blew off from the gas blow-off machine 25, are supplied to a feed zone 21 from a pore 23 (refer to 
dashed-line arrow head), the conductive ball 1 is made to fluidize by the gas pressure, and when the 
adsorption head 1 1 performs a vertical operation in the status, on the inferior surface of tongue, the 
adsorption head 1 1 carries out vacuum adsorption of the conductive ball 1 , and takes it up. 
[0013] The positioning section 26 of the substrate 5 as a work is formed in the side of a feed zone 
21. This positioning section 26 ******s X table section 27 and Y table section 28, installs the 
clamper 29 which clamps a substrate 5 in the upper part further, and is constituted. If the motor Mx 
of X table section 27 drives, a substrate 5 will be moved in the orientation of X, and if the motor My 
of Y table section 28 drives, a substrate 5 will be moved in the orientation of Y. Thus, the position is 
adjusted by carrying out the horizontal displacement of the substrate 5. 

[0014] Next, the structure of the adsorption head 1 1 is explained with reference to drawing 2 . The 
adsorption head 1 1 is black box structure which consists of the upper case 30 and the lower case 31. 
the lower case 31 is divided into two or more **s 32 in paries-medialis-orbitae 31a — having — **** 

— the inferior surface of tongue — adsorption — the hole 33 is ****ed in large numbers The 
condensing element 34 is formed in the upper part of each ** 32, and the photosensor 35 is formed 
in the upper part. The photosensor 35 is connected to ********** 37. The condensing element 34 
makes the light which carried out incidence condense toward a photosensor 35 from a lower part. 
Mirror-plane finishing of the internal surface of parietal bone of each side-attachment-wall 31a is 
carried out, and it serves as light-reflex section a. Moreover, the line-like light source 40 is formed 
down the move way of the adsorption head 1 1 (also see drawing 1 ). The light source 40 irradiates 
light all over the inferior surface of tongue, when the orientation of Y which intersects perpendicularly 
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in the move orientation (the orientation of X) of the adsorption head 11 is made into the longitudinal 
direction, therefore the adsorption head 1 1 moves in the orientation of X. 

[0015] The loading equipment of this conductive ball is constituted as mentioned above, and explains 
an operation below, in drawing 1 . a motor 1 7 carries out a right reverse drive in the status that the 
adsorption head 11 is located in the upper part of a feed zone 21 — the adsorption head 11 — 
down / elevation operation — carrying out — adsorption of the inferior surface of tongue — to a 
hole 33, vacuum adsorption of the conductive ball 1 with which the feed zone 21 was equipped is 
carried out, and it is taken up this time — the adsorption head 11 — all adsorption — a gas blows off 
from the gas blow-off machine 25, and the conductive ball 1 in a feed zone 21 is made to flow so that 
it may be easy to carry out vacuum adsorption of the conductive ball 1 at a hole 33 
[0016] Next, although the adsorption head 1 1 is moved toward a substrate 5, as shown in the middle 
at drawing 2 , it passes through the upper part of the light source 40. At this time, light is irradiated 
toward the adsorption head 1 1 from the light source 40. the adsorption which has not carried out 
vacuum adsorption of the conductive ball 1 in drawing 2 here — if there is a hole 33 — the 
adsorption — it ****s in the lower case 31 from a hole 33, and it is condensed with the condensing 
element 34 and incidence of the light is carried out to a photosensor 35 the adsorption which the 
output signal of a photosensor 35 is inputted into ********** 37, and has not carried out vacuum 
adsorption of the conductive ball 1 — what a hole 33 exists, i.e., there was a pickup mistake of the 
conductive ball 1 . becomes clear 

[0017] In this case, the adsorption head 1 1 returns to the upper part of a feed zone 21, performs 
down / elevation operation again there, and redoes pickup. And it moves to the upper part of the light 
source 40 again, and the adsorption head 1 1 judges the existence of **** again, and — if **** is not 
detected — all adsorption — the conductive ball 1 is judged by the hole 33 to be that (that is, for him 
to have no pickup mistake) by which vacuum adsorption is carried out correctly, and moves to the 
upper part of a substrate 5 as it is at it Then, the adsorption head 1 1 carries the conductive ball 1 in 
a substrate 5 by performing down / elevation operation again, and canceling the vacuum suction 
status. In addition, flux is beforehand applied to the substrate 5. The adsorption head 1 1 which 
carried the conductive ball 1 in the substrate 5 as mentioned above returns toward a feed zone 21, 
and the above-mentioned operation is repeated. 

[0018] by the way, drawing 2 — setting — the adsorption near the center section of ** 32 — it goes 
straight on to the upper condensing element 34 as it is, it is condensed by the condensing element 
34, and the light LI which passed along the hole 33 can fully carry out incidence to a photosensor 35 
on the other hand — the adsorption near the side-attachment-wall 31a — since mirror-plane 
finishing of the internal surface of parietal bone of paries-medialis-orbitae 31a is carried out and a 
part of light L2 which passed along the hole 33 serves as light-reflex section a in paries-medialis- 
orbitae 31a, it is reflected in the condensing element 34 side, and the light L2 which hit this can fully 
carry out incidence to a photosensor 35 therefore, the thing for which such paries-medialis-orbitae 
31a is constituted : — all adsorption — the light which passed along the hole 33 is certainly detectable 
by the photosensor 35 In addition, if the internal surface of parietal bone of paries-medialis-orbitae 
31a is not set to light-reflex section a, the light which carried out incidence to this will not be 
absorbed, therefore sufficient light will not carry out incidence to a photosensor 35. but it can detect 
a pickup mistake certainly. 
[0019] 

[Effect of the invention] since the paries medialis orbitae of an adsorption head is made into the 
light-reflex section according to this invention — the adsorption near the paries medialis orbitae — a 
photosensor detects **** from a hole certainly and a pickup mistake of a conductive ball can be 
detected 
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